Biospecific fractionation of chitosan.
We have previously reported that, although a fully de-N-acetylated chitosan does not bind to hen egg white lysozyme, chitosans with a low fraction of N-acetylated units (FA) bind biospecifically to lysozyme with an affinity strongly dependent upon pH and ionic strength and without concomitant cleavage of glycosidic linkages. In this study, we report on the fractionation of a low FA chitosan with low molecular weight by biospecific adsorption of the chitosan molecules containing N-acetyl groups to immobilized lysozyme. Hen egg white lysozyme was immobilized to CNBr-activated Sepharose 4B, and a chitosan with a fraction of N-acetylated units of 0.045 and a weight average degree of polymerization (DPw) of 22 was applied to the column at suitable conditions for biospecific binding (pH 5.7, 0.15 M NaCl). The chitosan could be separated into two fractions, one that was not adsorbed to the lysozyme-column and one that was adsorbed and could be eluted by decreasing the pH and the ionic strength (0.08 M acetic acid of pH 3.0). The fractions were analyzed and the fraction that was not adsorbed was found to be fully de-N-acetylated chitosan with a DPw of 18, whereas the fraction that was adsorbed was a chitosan with FA of 0.080 and DPw of 24. Experimental data were compared with data from theoretical calculations, which was used to calculate the fraction of chitosan molecules with and without acetyl groups, showing good correlation between experimental and theoretical results.